Pathophysiology
Acquired pulmonary valve disease is extremely rare. Occasionally, rheumatic inflammation may be seen, but this rarely leads to serious deformity. Infective endocarditis and leaflet destruction of the pulmonic valve may be observed in drug addicts. Thickening or retraction of the pulmonary valve leaflets has also been described in patients with carcinoid syndrome.
1 Finally, low-pressure pulmonary regurgitation may be observed in patients with dilatation of the valvular ring, as in idiopathic dilatation of the pulmonary artery, in connective tissue disorders, or after valvotomy for pulmonary stenosis.
By far the most common disorder is pulmonary regurgitation secondary to dilatation of the valvular ring in patients with pulmonary hypertension or severe mitral valve disease. This disorder, called high-pressure pulmonary regurgitation, is usually overshadowed by the underlying disease and is characterized by a high-pitched diastolic murmur (Graham Steell's murmur).
Tricuspid stenosis is usually rheumatic in origin and is typically accompanied by mitral stenosis. It is also seen in patients with carcinoid syndrome. A reduction in tricuspid valve area to less than 1.5 cm 2 is usually associated with an increase in right atrial pressure. Severe tricuspid stenosis is present if valve area is less than 1 cm 2 . Under these circumstances, right atrial pressure increases to 10 mm Hg or greater, and venous congestion with peripheral edema and ascites occurs.
Tricuspid regurgitation can be relative or organic. By far, the most common cause is relative tricuspid regurgitation secondary to dilatation of the right ventricle (RV) and the tricuspid annulus, often associated with pressure or volume overload of the RV. Organic tricuspid regurgitation is usually more severe and may be caused by right atrial myxoma, endocarditis, carcinoid syndrome, Ebstein's anomaly, or myxomatous degeneration of the tricuspid valve leaflets and supporting structures.
Physiologic pulmonary or tricuspid regurgitation in normal individuals is common and can be found in 80% (pulmonary) to 95% (tricuspid valve) of all subjects.
Physical Examination

Pulmonary Valve Disease
Physical findings of pulmonary regurgitation vary according to the presence or absence of pulmonary hypertension. The carotid pulse is usually normal unless cardiac output is decreased. Jugular venous pressure may be normal or increased when tricuspid valve disease or RV failure is present. A prominent A wave can be seen with pulmonary hypertension. A parasternal RV impulse may be present, and a pulsatile pulmonary artery may be felt in the second left intercostal space. On auscultation, the pulmonary component of S 2 is usually normal and delayed, causing variable wide splitting of S 2 . If significant pulmonary hypertension is present, P 2 becomes louder with narrow splitting of S 2 . An ejection click and an S 3 may be heard. The regurgitant murmur, in the absence of pulmonary hypertension, follows S 2 in a crescendo-decrescendo pattern with a medium pitch and is best heard in the third and fourth left intercostal 
2,3 When pulmonary hypertension is present, the murmur becomes decrescendo and has a higher pitch, similar to that of aortic insufficiency.
When pulmonary stenosis is associated with pulmonary regurgitation, a thrill may be felt in the second left intercostal space. An ejection click is usually not heard in acquired mixed pulmonary stenosis and regurgitation. A systolic crescendo-decrescendo murmur is found in the second left parasternal intercostal space, with delayed peaking. Typically, murmurs of pulmonary valve disease increase with inspiration or with inhalation of amyl nitrite.
Tricuspid Valve Disease
Tricuspid Stenosis
The physical findings of tricuspid stenosis are often obscured by the concomitant presence of stenosis or regurgitation of other valves. The most prominent finding is the presence of a large A wave in the jugular veins of patients who are in sinus rhythm (Fig. 16.1) . 4 The distinction from pulsating carotid arteries can be made by concomitant palpation of the upstroke of the carotid pulse, which follows the jugular A wave. In patients with atrial fibrillation, jugular turgescence may be accompanied by a slow y descent, owing to an impairment of RV filling in early diastole.
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Palpation is usually normal unless associated valvular disease is present. Occasionally, a thrill may be felt over the left lower sternal border, and pulsation of the right atrium may be detected in the right parasternal area. S 2 may be narrowly split, with little respiratory variation as a result of impaired RV filling. An opening snap is often difficult to differentiate from that of mitral stenosis but may occur later in diastole. The diastolic murmur after the opening snap is usually of low frequency, or on occasion, of higher frequency and decrescendo. It is maximal over the lower left sternal border. In patients with sinus rhythm, a presystolic murmur may be heard and can be differentiated from that of mitral stenosis by an earlier appearance, a crescendo-decrescendo pattern, and termination before S 1 . 4 The murmur of tricuspid stenosis and the opening snap typically increase in intensity with deep inspiration (Carvallo sign). All other maneuvers that cause an increase in cardiac output, such as leg raising, exercise, and inhalation of amyl nitrite, also increase the intensity of the murmur and the opening snap, whereas the Valsalva maneuver and sudden standing position decrease their intensity.
Tricuspid Regurgitation
Tricuspid regurgitation is often associated with pulmonary hypertension or other valvular lesions. Prominent jugular V waves may be seen in the neck (Fig. 16.2) .
5-7 They should be differentiated from the A wave of tricuspid stenosis by their slower upstroke and their appearance after the carotid pulse and in association with the second heart sound. They may be accompanied by a pulsatile liver and signs of RV failure. The y descent is also present. The RV impulse may be prominent and hyperdynamic. A systolic right atrial impulse may FIGURE 16.1. Right-sided venous pulse pressure in a 39-year-old patient with tricuspid stenosis. The A wave is predominant, and the y descent is decreased. On the phonocardiogram, a diamond-shaped presystolic rumble can be appreciated. P waves on the electrocardiogram are suggestive of right atrial enlargement. 
